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FINAL ACTION 
Status of the Claims 

1. This action is in response to papers filed 30 August 2007 in which the specification and claims 1, 
4-10, 12-13, and 17 were amended, claims 2-3 and 14-16 were canceled, and no new claims were added. 
All of the amendments have been thoroughly reviewed and entered. 

The objectiorw to the claims listed in the previous Office Action are withdrawn in view of the 
amendments. 

The previous rejections under 35 U.S.C. 112, second paragraph, are withdrawn in view of the 
amendments. However, new rejectioi\s under 35 U.S.C, 112, second paragraph necessitated by the 
amendments are presented below. 

The previous rejections under 35 U.S.C. 102(b) and 35 U.S.C. 103(a) not reiterated below are 
withdrawn in view of the amendments. Applicant's arguments have been thoroughly reviewed and are 
addressed following the rejections necessitated by the amendments. 

Claims 1, 4-13, and 17 are under prosecution. 

Noncompliant Amendment 

2. Applicant's amendments to the specification filed 30 August 2007 fail to comply with 37 CFR 
1.121 for the following reason(s): the amendments to the paragraph at page 53, lines 5-18 found on page 7 
of the amendments recites " 1.0.times.l0.sup.-3" in line 4. However, the specification originally recited 
the number as "1.0 x 10-3." Thus, text has been changed without being properly marked as changed. 

3. It is emphasized that Applicant's response filed 30 November 2006 has been considered in the 
interest of customer service and compact prosecution. However, for the response to this Office Action to 
be complete. Applicant is REQUIRED to correct the errors listed above and file amendments that are 
compliant with 37 CFR 1.121. Failure to comply with this requirement will be considered 
nonresponsive . 
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Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 6 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. 

Claim 6 is indefinite in the recitation "[cm-^]" in the last line of claim 6. The recited unit "[cm-^]" 
is indefinite because the unit contains no amount related to electrical units; i.e., charges, number of 
electrons, coulombs, etc. Thus, in its current configuration, because the quantities that define the unit are 
unclear, the unit encompasses virtually any amount of charge density. It is suggested the claim be 
amended to clarify the exact units of charge density. 

6. Applicant is advised to avoid the introduction of new matter in any amendments to the claim. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commorJy owned at the time a later invention was made in order for the 
examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art 
under 35 U.S.C 103(a). 
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9. Claims 1, 5-6 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over HoUis et al 
(U.S. Patent No. 5,846,708, issued 8 December 1998) in view of America et al (U.S. Patent No. 6300,160 Bl, 
issued 9 October 2001). 

Regarding claim 1, Hollis et al teach an optical DNA sensor. In a single exemplary embodiment, 
Hollis et al teach a device comprising a solid imaging device, in the form of an underlying CCD array 
having an array test sites formed thereon (Figure 15 and column 3, lines 50-55). Each test site of the array 
has DNA probes fixed (i.e., attached) thereon (column 4, lines 25-65). The probes at each test site are 
different (column 3, lines 1-8); thus, the sensor comprises a plurality of types of DNA probes each 
including a different nucleotide sequence. The CCD array comprises a plurality (i.e., at least 2, Figure 15) 
of photoelectric elements arranged on a substrate (Figure 15). 

While Hollis et al teach a conductive layer in the form of gate electrodes 220 provided in the solid 
state imaging device (Figure 15) Hollis et al do not teach the gate electrodes are transparent. Thus, Hollis 
et al teach a base sensor that differs from the instantly claimed sensor because Hollis et al do not teach 
transparent gate electrodes. 

However, America et al teach CCD-based electrodes within an image-sensing device (Abstract), 
wherein the electrodes are transparent ITO gate electrodes (column 4, lines 36-48), wherein the ITO gate 
electrodes have the added advantage of improved optical uniformity (column 2, lines 25-32). Thus, 
America et al teach the known technique of using transparent gate electrodes. 

It is noted that the courts have held that "while features of an apparatus may be recited either 
structurally or functionally, claims directed to an apparatus must be distinguished from the prior art in 
terms of structure rather tiian function." In re Schreiber, 128 F.3d 1473, 1477-78, 44 USPQ2d 1429, 1431-32 
(Fed. Cir. 1997). In addition, "[A]pparatus claims cover what a device is, not what a device does" Hewlett- 
Packard Co. V, Bausch &Lomb Inc., 909 F.2d 1464, 1469, 15 USPQ2d 1525, 1528 (Fed. Cir. 1990) (emphasis in 
original). Therefore, the various uses recited in claim 1 (e.g., applying a voltage to attract a nucleotide 
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strand) fail to define additional structural elements to the device of claim 1. Because the prior art teaches 
the structural elements of claim 1, the claim is obvious over the prior art. See MPEP § 2114. 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the sensor comprising a conductive layer in the form of a 
gate electrode layer as taught by HoUis et al with the transparent gate electrodes of America et al with a 
reasonable expectation of success. The ordinary artisan would have been motivated to make the 
modification because said modification would have resulted in a sensor having the added advantage of 
electrodes with improved optical uniformity as explicitly taught by America et al (column 2, lines 25-32). 
In addition, it would have been obvious to the ordinary artisan that the known technique of using the 
transparent gate electrodes of America et al could have been applied to the sensor of HoUis et al with 
predictable results because the transparent gate electrodes of America et al predictably result in a CCD- 
based sensor. 

Regarding claim 5, HoUis et al teach an optical DNA sensor. In a single exemplary embodiment. 
Mollis et al teach a device comprising a soHd imaging device, in the form of an underlying CCD array 
having an array test sites formed thereon (Figurie 15 and column 3, lines 50-55). Each test site of the array 
has DNA probes fixed (i.e., attached) thereon (column 4, lines 25-65). The probes at each test site are 
different (column 3, lines 1-8); thus, the sensor comprises a plurality of types of DNA probes each 
including a different nucleotide sequence The DNA probes are fixed on a layer of material (column 9, 
lines 15-32). The CCD array comprises a plurahty (i.e., at least 2, Figure 15) of photoelectric elements 
arranged on a substrate (Figure 15). 

It is noted that a reference may be relied upon for all that it would have reasonably suggested to 
one having ordinary skill the art, including nonpreferred embodiments. Merck & Co. v. Biocraft 
Uboratories, 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989). See also Upsher- 
Smith Labs. v. Pamlak HQ 412 F.3d 1319, 1323, 75 USPQ2d 1213, 1215 (Fed. Cir. 2005)(reference disclosing 
optional inclusion of a particular component teaches compositions that both do and do not contain that 
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component); Celeritas Technologies Ltd. v. Rockwell International Corp., 150 F.3d 1354, 1361, 47 USPQ2d 
1516, 1522-23 (Fed. Cir. 1998) (The court held that the prior art anticipated the claims even though it 
taught away from the claimed invention. "The fact that a modem with a single carrier data signal is 
shown to be less than optimal does not vitiate the fact that it is disclosed."). Thus, tiie teaching of HoUis 
et al that the material to which the DNA probes are fixed may be light-transmissive (column 9, lines 15- 
32) encompasses the alternate embodiment wherein the material is jnot light-transmissive; i.e., absorbs 
exciting light. See MPEP § 2123 [R-5]. 

While Mollis et al teach a conductive layer in the form of gate electrodes 220 provided in the solid 
state imaging device (Figure 15) Mollis et al do not teach the gate electrodes are transparent. Thus, Mollis 
et al teach a base sensor that differs from the instantly claimed sensor because Mollis et al do not teach 
transparent gate electrodes. 

Mowever, America et al teach CCD-based electrodes within an image-sensing device (Abstract), 
wherein the electrodes are transparent ITO gate electrodes (column 4, lines 36-48), wherein the ITO gate 
electrodes have the added advantage of improved optical uniformity (column 2, lines 25-32). Thus, 
America et al teach the known technique of using transparent gate electrodes. 

As noted above, apparatus claims cover what a device is, not what a device does. Therefore, the 
various uses recited in claim 5 (e.g., applying a voltage to attract a nucleotide strand) fail to define 
additional structural elements to the device of claim 5. Because the prior art teaches the structural 
elements of claim 5, the claim is obvious over the prior art. 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the sensor comprising a conductive layer in the form of a 
gate electrode layer as taught by Mollis et al with the transparent gate electrodes of America et al with a 
reasonable expectation of success. The ordinary artisan would have been motivated to make the 
modification because said modification would have resulted in a sensor having the added advantage of 
electrodes with improved optical uruformity as explicitly taught by America et al (column 2, lines 25-32). 
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In addition, it would have been obvious to the ordinary artisan that the known technique of using the 
transparent gate electrodes of America et al could have been applied to the sensor of HoUis et al with 
predictable results because the transparent gate electrodes of America et al predictably result in a CCD- 
based sensor. 

Regarding claim 6, HoUis et al teach an optical DN A sensor. In a single exemplary embodiment, 
Hollis et al teach a device comprising a solid imaging device, in the form of an underlying CCD array 
having an array test sites formed thereon (Figure 15 and column 3, lines 50-55). Each test site of the array 
has DNA probes fixed (i.e., attached) thereon (column 4, lines 25-65). The probes at each test site are 
different (column 3, lines 1-8); thus, the sensor comprises a pluraUty of types of DNA probes each 
including a different nucleotide sequence The DNA probes are fixed on a layer of material (column 9, 
lines 15-32). The CCD array comprises a plurality (i.e., at least 2, Figure 15) of photoelectric elements 
arranged on a substrate (Figure 15). 

While Hollis et al teach a conductive layer in the form of gate electrodes 220 provided in the solid 
state imaging device (Figure 15) Hollis et al do not teach the gate electrodes are transparent. Thus, Hollis 
et al teach a base sensor that differs from the instantly claimed sensor because Hollis et al do not teach 
transparent gate electrodes. 

However, America et al teach CCD-based electrodes within an image-sensing device (Abstract), 
wherein the electrodes are transparent ITO gate electrodes (column 4, lines 36-48), wherein the ITO gate 
electrodes have the added advantage of improved optical uniformity (column 2, lines 25-32). Thus, 
America et al teach the known technique of using transparent gate electrodes. 

As noted above, apparatus claims cover what a device is, not what a device does. Therefore, the 
various uses recited in claim 5 (e.g., applying a voltage to attract a nucleotide strand) fail to define 
additional structural elements to the device of claim 5. Because the prior art teaches the structural 
elements of claim 5, the claim is obvious over the prior art. 
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In addition, page 69 of the instant specification states that an ITO layer has a charge density that * 
is 1.0 X 1020 cin-3 or less. Thus, the ITO gate electrodes of America et al have the charge density required 
by the instant claim, and the claim has been given the broadest reasonable interpretation consistent with 
the teachings of the specification regarding the required charge density {In re Hyatt, 211 F.3dl367, 1372, 54 
USPQ2d 1664, 1667 (Fed. Cir. 2000) (see MPEP 2111 [R-1]). 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the sensor comprising a conductive layer in the form of a 
gate electrode layer as taught by Hollis et al with the transparent gate electrodes of America et al with a 
reasonable expectation of success. The ordinary artisan would have been motivated to make the 
modification because sedd modification would have resulted in a sensor having the added advantage of 
electrodes with improved optical uniformity as explicitly taught by America et al (column 2, lines 25-32). 
In addition, it would have been obvious to the ordinary artisan that the known technique of using the 
transparent gate electrodes of America et al could have been applied to the sensor of Hollis et al with 
predictable results because the transparent gate electrodes of America et al predictably result in a CCD- 
based sensor. 

Regarding claim 9, Hollis et al teach a DNA reading apparatus. In a single exemplary 
embodiment, Hollis et al teach a device comprising a solid imaging device, in the form of an underlying 
CCD array having an array test sites formed thereon (Figure 15 and column 3, lines 50-55). Each test site 
of the array has DNA probes fixed (i.e., attached) thereon (column 4, lines 25-65). The probes at each test 
site are different (column 3, lines 1-8); thus, the sensor comprises a plurality of types of DNA probes each 
including a different nucleotide sequence. The CCD array comprises a plurality (i.e., at least 2, Figure 15) 
of photoelectric elements arranged on a substrate (Figure 15). The apparatus of Hollis et al further 
comprises a driving unit for attaching the optical sensor detachably and for driving the solid imaging 
device; namely, the apparatus comprises transistors that reversibly disconnect (i.e., attach detachably) 
each site electrically, thereby driving the solid imaging device (column 20, lines 20-42). 
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WhUe Hollis et al teach a conductive layer in the form of gate electrodes 220 provided in the solid 
state imaging device (Figure 15) Hollis et al do not teach the gate electrodes are transparent. Thus, Hollis 
et al teach a base sensor that differs from the instantly claimed sensor because Hollis et al do not teach 
transparent gate electrodes. 

However, America et al teach CCD-based electrodes within an image-sensing device (Abstract), 
wherein the electrodes are transparent ITO gate electrodes (column 4, lines 36-48), wherein the ITO gate 
electrodes have the added advantage of improved optical uniformity (column 2, lines 25-32). Thus, 
America et al teach the known technique of using transparent gate electrodes. 

As noted above, apparatus claims cover what a device is, not what a device does. Therefore, the 
various uses recited in claim 9 (e.g., applying a voltage to attract a nucleotide strand) fail to define 
additional structural elements to the device of claim 9. Because the prior art teaches the structural 
elements of claim 9, the claim is obvious over the prior art. 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the sensor comprising a conductive layer in the form of a 
gate electrode layer as taught by Hollis et al with the transparent gate electrodes of America et al with a 
reasonable expectation of success. The ordinary artisan would have been motivated to make the 
modification because said modification would have resulted in a sensor having the added advantage of 
electrodes with improved optical uniformity as explicitly taught by America et al (column 2, lines 25-32). 
In addition, it would have been obvious to the ordinary artisan that the known technique of using the 
transparent gate electrodes of America et al could have been applied to the sensor of Hollis et al with 
predictable results because the transparent gate electrodes of America et al predictably result in a CCD- 
based sensor. 
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10. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mollis et al (U.S. Patent No. 
5,846,708, issued 8 December 1998) in view of America et al (U.S. Patent No. 6,300,160 Bl, issued 9 
October 2001) as applied to claim 1 above, and further in view of Iwasa (U.S. Patent No, 5,381,028, issued 
10 January 1995). 

Regarding claim 4, the sensor of claim 1 is discussed above in Section 9. 

While Mollis et al further teach semiconductor layers (column 14, lines 40-50) and transistors 
integrated into the substrate (column 20, lines 20-35), neither Mollis et al nor America et al explicitly teach 
field effect transistor type photoelectric elements. Thus, Mollis et al in view of America et al teach a base 
sensor that differs from the instantly claimed sensor because neither Mollis et al nor America et al teach 
field effect transistor type photoelectric elements. 

Mowever, Iwasa teaches MOS field effect transistors having a semiconductor layer (Abstract), 
which have the added advantage of fewer defects and utility in the miniaturization of devices (column 1, 
line 65-column 2, line 3). Thus, Iwasa teaches the known technique of using MOS field effect transistors 
having a semiconductor layer. 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the DNA sensor of Mollis et al in view of America et al 
with the field effect transistors of Iwasa with a reasonable expectation of success. The ordinary artisan 
would have been motivated to make such a modification because said modification would have resulted 
in a DNA sensor having the added advantage of fewer defects in a miniaturized device as explicitly 
taught by Iwasa (column 1, line 65-column 2, line 3). In addition, it would have been obvious to the 
ordinary artisan that the known technique of using the MOS field effect transistors having a 
semiconductor layer of Iwasa could have been applied to the sensor of Mollis et al in view of America et 
al with predictable results because the MOS field effect transistors having a semiconductor layer of Iwasa 
predictably result in transistors usable with gate electrodes. 
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11. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over HoUis et al (U.S. Patent No. 
5,846,708, issued 8 December 1998) in view of America et al (U.S. Patent No. 6,300,160 Bl, issued 9 
October 2001) and in view of Bogart et al (U.S. Patent No. 5,468,606, issued 21 November 1995). 

Regarding claim 7, HoUis et al teach an optical DNA sensor. In a single exemplary embodiment, 
Hollis et al teach a device comprising a solid imaging device, in the form of an underlying CCD array 
having an array test sites formed thereon (Figure 15 and column 3, lines 50-55). Each test site of the array 
has DNA probes fixed (i.e., attached) thereon (column 4, lines 25-65). The probes at each test site are 
different (column 3, lines 1-8); thus, the sensor comprises a plurality of types of DNA probes each 
including a different nucleotide sequence. The DNA probes are fixed on a dielectric multilayered fibn; 
namely, a dielectric layer of material followed by a layer of aluminum oxide are laminated on the 
substrate (column 9, lines 15-32), wherein aluminum oxide is also dielectric. The CCD array comprises a 
plurality (i.e., at least 2, Figure 15) of photoelectric elements arranged on a substrate (Figure 15). Hollis et 
al also teach optical detection of the phosphor ethidium bromide bound to DNA (column 9, lines 1-10). 

While Hollis et al teach a conductive layer in the form of gate electrodes 220 provided in the solid 
state imaging device (Figure 15) Hollis et al do not teach the gate electrodes are transparent. Thus, Hollis 
et al teach a base sensor that differs from the instantly claimed sensor because Hollis et al do not teach 
transparent gate electrodes. 

However, America et al teach CCD-based electrodes within an image-sensing device (Abstract), 
wherein the electrodes are transparent ITO gate electrodes (column 4, lines 36-48), wherein the ITO gate 
electrodes have the added advantage of improved optical uniformity (column 2, lines 25-32). Thus, 
America et al teach the known technique of using transparent gate electrodes. 

As noted above, apparatus claims cover what a device is, not what a device does. Therefore, the 
various uses recited in claim 7 (e.g., applying a voltage to attract a nucleotide strand) fail to define 
additional structural elements to the device of claim 7. Because the prior art teaches the structural 
elements of claim 7, the claim is obvious over the prior art. 
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It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the sensor comprising a conductive layer in the form of a 
gate electrode layer as taught by Mollis et al with the transparent gate electrodes of America et al with a 
reasonable expectation of success. The ordinary artisan would have been motivated to make the 
modification because said modification would have resulted in a sensor having the added advantage of 
electrodes with improved optical uniformity as explicitly taught by America et al (column 2, lines 25-32). 
In addition, it would have been obvious to the ordinary artisan that the known technique of using the 
transparent gate electrodes of America et al could have been applied to the sensor of HoUis et al with 
predictable results because the transparent gate electrodes of America et al predictably result in a CCD- 
based sensor. 

While HoUis et al teach laminated dielectric layers (column 9, lines 15-32), neither Hollis et al nor 
America et al teach the layers of the fibns are one fourth of a wavelength of the light. Thus, Hollis et al in 
view of America et al teach a base sensor that differs from the instantly claimed sensor because neither 
Hollis et al nor America et al teach layers of films having one fourth of a wavelength of the light. 

However, Bogart et al teach the formation of multi-layer stacks, wherein the thicknesses are one 
quarter wavelength of the light, which has added advantage of allowing attenuation of the wavelength of 
a specific detection color (column 19, lines 20-30 and column 21, lines 1-5). Thus, Bogart et al teach the 
known technique of using layers of films having one fourth of a wavelength of the light. 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the multilayered DNA sensor of Hollis et al in view of 
America et al with the layers of quarter wavelength thicknesses as taught by Bogart et al with a 
reasonable expectation of success. The ordinary artisan would have been motivated to make such a 
modification because said modification would have resulted in a DNA sensor having the added 
advantage of allowing attenuation of the specific wavelength of the detection color as explicitly taught by 
Bogart et al (column 19, lines 20-30 and column 21, lines 1-5). In addition, it would have been obvious to 
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the ordinary artisan that the known technique of using the quarter wavelength films of Bogart et al could 
have been applied to the sensor of Hollis et al in view of America et al with predictable results because 
the quarter wavelength films of Bogart et al predictably result in a device usable for multicolor detection 
of analytes. 

12. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hollis et al (U.S. Patent No. 
5,846,708, issued 8 December 1998) in view of Hawkins et al (U.S. Patent No. 4,746,622, issued 24 May 
1988) in view of Bogart et al (U.S. Patent No. 5,468,606, issued 21 November 1995). 

Regarding claim 8, Hollis et al teach an optical DNA sensor. In a single exemplary embodiment, 
Hollis et al teach a solid imaging device in the form of a CCD array, which comprises a plurality of 
photoelectric elements arranged apart from each other (i.e., Figure 15). The elements are on substrate that 
is traiwparent (column 10, lines 5-6), and has a bottom gate electrode having a shading property; namely, 
gate electrodes of tungsten (column 9, lines 15-65), which has a shading property because it is not entirely 
transparent. Each test site of the array has DNA probes fixed (i.e., attached) thereon (column 4, lines 25- 
65). The probes at each test site are different (column 3, lines 1-8); thus, the sensor comprises a plurality 
of types of DNA probes each including a different nucleotide sequence. The DNA probes are fixed on a 
dielectric multilayered film; namely, a first layer of material and an upper protective layer of silicon 
nitride are on the substrate, wherein the silicon nitride is transparent and has the probes thereon (column 
9, lines 15-32). 

Hollis do not teach the CCD wherein the first layer of material is a light sensitive semiconductor 
layer or a CCD having a top gate electrode. Thus, Hollis et al teach a base sensor that differs from the 
instantly claimed sensor because Hollis et al do not teach the first layer is a light sensitive semiconductor 
layer or a CCD having a top gate electrode. 

However, Hawkins et al teach a CCD having a light sensitive semiconductor layer; namely, a 
layer of amorphous silicon (column 14, lines 15-31). The CCD of Hawkins et al also has two sets of gate 
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electrodes, wherein the second set of gate electrodes is on the top of the CCD and is made of 
polycrystalline silicon (column 10, lines 48-62), which is transparent, and thus light-transmissive. The 
CCD thus has lower gate electrodes 705a, a barrier layer 731 of polycrystalline silicon (Figure 27, column 
12, lie 60-column 13, line 17, and column 14, lines 15-32). Hawkins et al also teach the CCD configuration 
has the added advantage of simpler manufacturing techniques and materials (column 7, lines 25-40). 
Thus, Hawkins et al teach a light sensitive semiconductor layer in a CCD having top and bottom gate 
electrodes. 

It would therefore have been obvious to a person or ordinary skill in the art at the time the 
claimed invention was made to have modified the sensor comprising a CCD array of Hollis et al with the 
CCD array having a light sensitive semiconductor layer and a top gate electrode as taught by Hawkins et 
al with a reasonable expectation of success. The ordinary artisan would have been motivated to make 
such a modification because said modification would have resulted in a DNA sensor having the added 
advantage of having a solid state imaging device that is manufactured by using simple techniques and 
materials as explicitly taught by Hawkins et al (column 7, lines 25-40). In addition, it would have been 
obvious to the ordinary artisan that the known technique of usmg the CCD layers and multiple gate 
electrodes of Hawkins et al could have been applied to the sensor of Hollis et al with predictable results 
because the CCD layers and multiple gate electrodes of Hawkins et al predictably result in viable CCD 
devices. 

While Hollis et al teach laminated multiple layers (column 9, lines 15-32), neither Hollis et al nor 
Hawkins et al teach one of the layers is a transparent conductive layer. Thus, Hollis et al in view of 
Hawkins et al teach a base sensor ttiat differs from the instantly claimed sensor because neither Hollis et 
al nor Hawkins et al teach one of the layers is a transparent conductive layer. 

However, Bogart et al teach the formation of multi-layer stacks, wherein one of the layers is a 
conducting transparent metal oxide layer (column 5, lines 5-25). The multilayer stack of Bogart et al has 
the added advantage of allowing attenuation of the wavelength of a specific detection color (column 19, 
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lines 20-30 and column 21, lines 1-5). Thus, Bogart et al teach the known technique of using multi-layer 
stacks, wherein one of the layers is conducting and transparent. 

As noted above, apparatus claims cover what a device is, not what a device does. Therefore, the 
various uses recited in claim 8 (e.g., applying a voltage to attract a nucleotide strand) fail to define 
additional structural elements to the device of claim 8. Because the prior art teaches the structural 
elements of claim 8, the claim is obvious over the prior art. 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the multilayered DNA sensor of Mollis et al in view of 
Hawkins et al with the multiple layers Bogart et al with a reasonable expectation of success. The 
modification would result in a multiple-layered stack having a transparent conductive layer between the 
DNA probes and the plurality of photoelectric elements. The ordinary artisan would have been 
motivated to make such a modification because said modification would have resulted in a DNA sensor 
having the added advantage of allowing attenuation of the specific wavelength of the detection color as 
explicitiy taught by Bogart et al (column 19, lines 20-30 and column 21, lines 1-5). In addition, it would 
have been obvipus to the ordinary artisan that the known technique of using the multiple-layered stack 
having a transparent conductive layer of Bogart et al could have been applied to the sensor of HoUis et al 
in view of Hawkins et al with predictable results because the multiple-layered stack having a transparent 
conductive layer of Bogart et al predictably results in a device usable for multicolor detection of analytes. 

13. Claim 10-13 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hollis et al 
(U.S. Patent No. 5,846,708, issued 8 December 1998) in view of Hawkins et al (U.S. Patent No. 4,746,622, 
issued 24 May 1988) in view of Bogart et al (U.S. Patent No. 5,468,606, issued 21 November 1995) in view 
of McGall et al (U.S. Patent No. 5,843,655, issued 1 December 1998). 

Regarding claims 10-11, Hollis et al teach a DNA reading apparatus. In a single exemplary 
. embodiment, Hollis et al teach an optical DNA sensor comprising a soUd imaging device in the form of a 
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CCD array, which comprises a plurality of photoelectric elements arranged apart from each other (i.e., 
Figure 15). The elements are on substrate that is transparent (column 10, lines 5-6), and has a bottom gate 
electrode having a shading property; namely, gate electrodes of tungsten (column 9, lines 15-65), which 
has a shading property because it is not entirely transparent. Each test site of the array has DNA probes 
fixed (i.e., attached) thereon (column 4, lines 25-65), The probes at each test site are different (column 3, 
lines 1-8); thus, the sensor comprises a plurality of types of DNA probes each including a different 
nucleotide sequence. The DNA probes are fixed on a dielectric multilayered film; namely, a first layer of 
material and an upper protective layer of silicon nitride are on the substrate, wherein the silicon nitride is 
transparent and has the probes thereon (column 9, lines 15-32). 

HoUis do not teach the CCD wherein the first layer of material is a light sensitive semiconductor 
layer or a CCD having a top gate electrode. Thus, Hollis et al teach a base sensor that differs from the 
instantly claimed sensor because Hollis et al do not teach the first layer is a light sensitive semiconductor 
layer or a CCD having a top gate electrode. 

However, Hawkins et al teach a CCD having a Ught sensitive semiconductor layer; namely, a 
barrier layer of amorphous silicon (column 14, lines 15-31). The CCD of Hawkins et al also has two sets 
of gate electrodes, wherein the second set of gate electrodes is on the top of the CCD and is made of 
polycrystalline silicon (column 10, lines 48-62), which is transparent, and thus Ught-transmissive. The 
CCD thus has lower gate electrodes 705a, a barrier layer 731 of polycrystalline silicon (Figure 27, column 
12, lie 60-column 13, line 17, and column 14, lines 15-32). Hawkins et al also teach the CCD configuration 
has the added advantage of simpler manufacturing techniques and materials (column 7, lines 25-40). 
Thus, Hawkins et al teach a light sensitive semiconductor layer in a CCD having top and bottom gate 
electrodes. 

It would therefore have been obvious to a person or ordinary skill in the art at the time the 
claimed invention was made to have modified the sensor comprising a CCD array of Hollis et al with the 
CCD array having a Hght sensitive semiconductor layer and a top gate electrode as taught by Hawkins et 
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al with a reasonable expectation of success. The ordinary artisan would have been motivated to make 
such a modification because said modification would have resulted in a DNA sensor having the added 
advantage of having a solid state imaging device that is manufactured by using simple techniques and 
materials as explicitly taught by Hawkins et al (column 7, lines 25-40). In addition, it would have been 
obvious to the ordinary artisan that the known technique of using the CCD layers and multiple gate 
electrodes of Hawkins et al could have been applied to the sensor of Hollis et al with predictable results 
because the CCD layers and multiple gate electrodes of Hawkins et al predictably result in viable CCD 
devices. 

While Hollis et al teach laminated multiple layers (column 9, lines 15-32), neither Hollis et al nor 
Hawkins et al teach one of the layers is a transparent conductive layer. Thus, Hollis et al in view of 
Hawkins et al teach a base sensor that differs from the instantly claimed sensor because neither Hollis et 
al nor Hawkins et al teach one of the layers is a trartsparent conductive layer. 

However, Bogart et al teach the formation of multi-layer stacks, wherein one of the layers is a 
conducting transparent metal oxide layer (column 5, lines 5-25). The multilayer stack of Bogart et al has 
the added advantage of allowing attenuation of the wavelength of a specific detection color (column 19, 
lines 20-30 and column 21, lines 1-5). Thus, Bogart et al teach the known technique of using multi-layer 
stacks, wherein one of the layers is conducting and transparent. 

As noted above, apparatus claims cover what a device is, not what a device does. Therefore, the 
vcurious uses recited in claim 10 (e.g., applying a voltage to attract a nucleotide strand) fail to define 
additional structural elements to the device of claim 10. Because the prior art teaches the structural 
elements of claim 10, the claim is obvious over the prior art. 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the multilayered DNA sensor of Hollis et al in view of 
Hawkins et al with the multiple layers Bogart et al with a reasonable expectation of success. The 
modification would result in a multiple-layered stack having a transparent conductive layer between the 
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DNA probes and the plurality of photoelectric elements. The ordinary artisan would have been 
motivated to make such a modification because said modification would have resulted in a DNA sensor 
having the added advantage of allowing attenuation of the specific wavelength of the detection color as 
explicitly taught by Bogart et al (column 19, lines 20-30 and column 21, lines 1-5). In addition, it would 
have been obvious to the ordinary artisan that the known technique of using the multiple-layered stack 
having a trarwparent conductive layer of Bogart et al could have been applied to the sensor of HoUis et al 
in view of Hawkins et al with predictable results because the multiple-layered stack having a transparent 
conductive layer of Bogart et al predictably results in a device usable for multicolor detection of analytes. 

Hollis et al further teach the sensor is part of a DNA reading apparatus; namely, the soUd 
imaging device is irradiated by a light source (column 8, line 57-column 9, line 15). However, neither 
Hollis et al, Hawkins et al, nor Bogart teach a specific light irradiation member (i.e., claim 10) disposed 
below the sensor (i.e., claim 11). Thus, Hollis et al teach a base sensor that differs from the instantly 
claimed sensor because neither Hollis et al, Hawkins et al, nor Bogart et al teach a specific light 
irradiation member disposed below the sensor. 

However, McGall et al teach a DNA reading apparatus comprising an array of DNA probes in 
the form of oligonucleotides (Figure 12) further comprising a solid state detector in the form of a CCD 
built into a wafer of the oligonucleotide array (column 12, lines 25-45). The apparatus further comprises 
an excitation source, which is a light irradiation member, disposed below the sensor (i.e., claim 11). 
McGali teach the apparatus having this arrangement of parts has the added advantage of allowing two- 
dimensional imaging of the DNA sensor (i.e., oligonucleotide array; column 12, lines 1-10). Thus, McGall 
et al teach the known technique of having a specific light irradiation member disposed below the sensor. 

It would therefore have been obvious to a person or ordinary skill in the art at the time the 
claimed invention was made to have modified the apparatus of Hollis et al in view of Hawkins et al in 
view of Bogart et al with the light irradiation member underneath the sensor as taught by McGall et al 
with a reasonable expectation of success. The ordinary artisan would have been motivated to make such 
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a modification because said modification would have resulted in a DNA sensor having the added 
advantage of allowing two-dimensional imaging of the DNA sensor taught by McGall et al (column 12, 
lines 1-10). In addition, it would have been obvious to the ordinary artisan that the known technique of 
using the specific Ught irradiation member disposed below the sensor of McGall et al could have been 
applied to the sensor of Hollis et al in view of Hawkins et al in view of Bogdrt et al with predictable 
results because the specific light irradiation member disposed below the sensor of McGall et al 
predictably results in a device usable for imaging of the DNA sensor 

Regarding claims 12-13 and 17, the sensor of claim 11 is discussed above. As noted above 
apparatus claims cover what a device is, not what a device does. Therefore, the various uses recited in 
claims 12-13 and 17 (e.g., irradiating a phosphor [i.e., claim 12] or exciting a fluorescent substance [i.e., 
claims 13 and 17]) fail to define additional structural elements to the device of claim 11. Because the prior 
art teaches the structural elements of claim 11, claims 12 and 13-17 are also obvious over the prior art. 

Response to Arguments 

14. Applicant's arguments filed 30August 2007 (i.e., the "Remarks") have been fully considered but 
they are not persuasive for the reason(s) listed below. 

A. Applicant states on page 29 of the Remarks that argues on polycrystalline silicon is a 
semiconductor, but that Hawkins et al does not disclose, teach, or suggest that polycrystalline silicon 
corresponds to an electrode, and is intended to be used as a semiconductor. 

However, Hawkins et al explicitly teaches gate electrodes formed of polycrystalline silicon 
(column 10, lines 53-56). 

B. Applicant further argues on page 29 of the Remarks that amorphous silicon cannot be 
used as an electrode. 

However, this argument is confusing because the rejections do not rely on amorphous silicon as 
an electrode material; rather, as detailed above, a barrier layer of amorphous silicon is merely relied upon 
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as semiconductor layer (column 14, lines 15-31). Thus, Applicanf s argument is moot because the 
teaching is not relied upon in the marmer Applicant has suggested. 

C. Applicant further argues on page 30 of the Remarks that the combination of HoUis et al 
with Hawkins et al would merely replace the gate electrode 220 of HoUis et al with the metals of Hawkins 
etal. 

However, as detailed above, the modification of HoUis et al with the teachings of Hawkins et al is 
the modification of the single gate electrode CCD of Hollis et al to conform with the multiple gate 
electrode CCD of Hawkins et al, with the retention of the remaining structural features if immobilized 
DNA probes, light members, etc of Hollis et al as listed above. Thus, the modification is not just a 
replacement of a gate electrode of Hollis et al, but modification of the entire CCD of Hollis et al with the 
teachings of Hawkins et al. 

D. Applicant's remaining arguments with respect to the previous rejections of the claims 
have been considered but are moot in view of the new ground(s) of rejection necessitated by the 
amendments. 

Conclusion 

15. No claim is allowed. 

16. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FIN AL. See MPEP § 706.07(a). Applicant is reminded of 
the extension of time policy as set forth in 37 CFR 1.136(a). 

17. A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then ihe shortened statutory period will expire on the date the advisory 
action is mailed, and any exter\sion fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 



Application/ Control Number: 10/534,368 Page 21 

Art Unit 1634 

date of the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

18. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Robert T. Crow whose telephone number is (571) 272-1113. The examiner can 
normally be reached on Monday through Friday from 8:00 am to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor. Ram 
Shukla can be reached on (571) 272-0735. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http:/ / pair- 
direct, uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated iriformation system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 
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